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Preface

Are we living in a beautiful healthy world or is our environment telling us something
about ourselves and our government about how we really care for our fellow men
and the planet? What environmental changes have you seen since your childhood?

It is exactly twenty years since the first mobile phone call was made in Australia.
This is just one of the many changes that have taken place globally within the last
twenty years and with the rapid rise of the IT industry throughout the world,
together with all of the material used for the components in our mobile phones, TV
sets and computers, we are now facing a new problem from the side effects of all
of these technical advances and that is, the WASTE that such technology produces.
We are on the brink of a new worldwide kind of disaster with a magnitude unknown
to mankind at the moment. Mobile phones should last for 8 years but clever
advertising forces people to update them every 18 months. The cadmium from a
single mobile phone battery is sufficient to pollute 6,00,000 litres of water. Used as
a �WASTE� in a landfill, it can escape into the environment, rivers and waterways
and poison fish, humans and livestock. This last sentence makes us all realise the
enormity and urgency of educating the people of all nations about the importance
of having a perception and awareness of the harm that can be done, ecologically
and environmentally, to ourselves and our planets, if we do not begin now, to take
responsibility for the recycling and correct disposal in waste management of the
waste which we all create.

It is a well-known fact that the earth�s resources are not spread evenly
throughout the world as some countries have reservoirs of coal, oil and gas beneath
the earth�s surface and others do not have. Japan, for example, has to import 80%
of what it uses because it lacks natural reserves of energy. Most African countries
are poorly supplied with energy. Libya and Nigeria have oil and South Africa has
diamonds and coal. Even though African cities depend on expensive imported fuel,
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more than 80% of the village�s energy comes from burning wood in open fires.
Every country uses its own resources first before it is forced to import them from
other countries.

Societies with plenty of resources use more resources and produce more
rubbish. Lifestyle changes such as Takeaway Food Chains which are now influencing
our eating habits lead to greater amounts of waste through their packaging.

The resource and use of water affects lifestyles around the world. In addition
to drinking, cooking and washing there is toilet flushing, waste from industry,
watering parks and gardens and when allowed, car washing. The rate at which a
society uses resources is a measure of the waste produced, so it is now up to each
and everyone of us to take charge ourselves and inform governments throughout
the world of the importance of waste disposal for the future of the planet.

Glass is made from sand, soda, ash and lime. There is too much sand mining
in India from beaches, sand dunes and ocean beds. When glass is recycled, there
is less need for mining and fewer plants and wildlife habitats are damaged. With
mining, the ocean tide washes onto the land and carries away plants and soil. The
seawater leaves behind salt which kills most plants including large trees. When
plants die, birds and other wildlife lose their feeding and breeding grounds. This is
an example on India�s part of total mismanagement of her resources. Should we
allow that to continue? Greater wealth means that more people are paying for
convenience. Using a reusable lunch box already saves millions of lunch cartons.

Thailand is now using biodiesel car fuel made from recycled cooking oil. It
costs 50 cents a litre and through the use of natural gas also, air pollution has been
halved in the last decade. The breaking up of old ships in Sri Lanka and oil spills
from various parts of the world, have resulted in the unnecessary death of much
of the bird life. How good is the collection of the oil? Malaria is preventable,
treatable and curable but every year over one million people die of this disease.
Nine out of ten malaria deaths occur in sub-Saharan Africa, mostly in young children
and pregnant women and this fact presents major obstacles to social and
economical development.

The whole world needs change. What changes will you be making? As a wise
Indian once said, �Pray for what you want�but work for what you need.�

Editor
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Solid Waste Management in the Sensitive
Hill Spots of the North-western

Himalayas: A Case of Kullu-Manali
Tourist Complex (KMTC), India

Jagdish C. Kuniyal

G.B. Pant Institute of Himalayan Environment and Development
Himachal Unit, Mohal, Kullu

INTRODUCTION

A full-fledged hotel management is incomplete unless Solid Waste Management in
hotels becomes a part and parcel component of its planning. All the other
components of hotel management could satisfy the needs of tourists, but waste,
spreading indiscriminately in hotels or outside hotels gives an ugly look and
discourages the tourists through producing foul smells and spoiling the scenic
beauty of nature. Nature is one of the core attractions for tourists who come from
distant places to enjoy the scenery. However, these scenically beautiful areas remain
ignored without guarding from the indiscriminate waste throwers who cause ugly
features of waste. All the comforts and amenities provided within the hotel remain
void unless a little attention is paid towards Waste Management under the overall
hotel management. Today, the situation of waste disposal in hotels throughout the
region is not above criticism on the part of planners and academics.

The majority of the hotels have their different sized dust bins depending on
their quantum of daily generation that remain fixed on poor visible sites within the
hotel premises. Large hotels, particularly outside municipal limits, have their fleet
of trucks and they deposit waste openly where municipalities are already dumping
such as at Rangri at Manali and Preni at Kullu, along the river Beas. However,
hotels falling under this category are very few. The ultimate formal pressure to
pick up waste remains with the municipal authorities of a particular town, that
could scarcely lift around one-fifth of the total waste. The towns in the hills are
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mostly located on sloppy land surfaces, so accessibility within towns is not again
uniform throughout the municipal area. Most of the hotels could be approached by
trekking. Therefore, trucks and tractors could neither be driven without roads nor
the waste generated there could be collected fairly and transported back to disposal
sites by very few municipal workers. So waste CTD becomes tedious and difficult
due to which a lion�s share of the waste remains lying over these locations. Unless
hoteliers follow a combination of one or more Waste Management techniques in
handling different types of waste, these tourist spots of immense significance
could hardly be worth visiting in the years to come.

The beautiful spots in the Himalayas are now coming under a threat of
congestion due to the construction of hotels for the accommodation of tourists.
The history of tourism development goes back to the 60s when tourism firmly
established its feet in the valley (Singh, 1989). Kullu-Manali, however, started to
develop gradually for tourism from the 1870s as a major trade centre between the
Indian plains and Tibet, Yarkand and Ladakh. The Kullu valley is famous for tourists
since the 1990s and since then it has been continuously growing as a tourist
complex.

There was a hike in construction around 41% during the 1980s which was
only 11% during the 1980s in KMC (Kuniyal et al., 1999a). The major driving
force behind the sudden increase in the tourists inflow is due to the widespread
militancy in the Jammu & Kashmir State since 1989. Limited infrastructure and
availability for accommodating large number of tourists satisfactorily, is causing
its carrying capacity to reach up to its optimum stage. There is a lack of infrastructure
with the authoritative managers such as municipalities directly responsible for
waste disposal. Consequently, environmental limits of various components at certain
places are rapidly coming under serious ecological threats. The degraded forms
continuously coming up due to these activities are mainly solid waste and sanitation
problems. Tourism, if developed with an holistic approach, might prove better in
the mountains in place of the activities which have already been carried out
traditionally such as agriculture and mining.

As a large number of hotels are being built day by day, the growing problem of
waste in the Kullu-Manali valley is found to be increasing. Besides affecting the
immediate surroundings untreated solid waste can also have an adverse impact on
the hotel business. Tourists toilet outflow can be affected in the due course, because
of unclean surroundings and foul smelling all around. The influx of tourists in this
case will deteriorate.

STUDY AREA

Kullu-Manali is one of the most important growing twin tourist spots with an
inter-distance of 39 km in the Kullu valley. The National Tourism Action Plan
identified nine travel circuits and six destinations across India for intensive tourism
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development. Kullu-Manali, located in the Kullu valley, is both a destination and a
part of the Kullu-Manali-Leh circuit. Kullu (1192 m) and Manali (1829 m) are
municipal towns registered with a very low local population of 14,566 and 2,609
respectively (Anonymous, 1991).

Terminology: No star hotels could be allowed to be constructed in the hills following
all the norms of a star hotel due to the limitation of suitable land and the fragility of
the topographical environment. Thus, the hotels having more or less star amenities
and facilities are termed in the text as star equivalents.

REVIEW OF LITERATURE

The influx of visitors in a particular geographical vicinity plays an important role
while one has to estimate the solid waste generation and its characteristics. The
international tourist arrivals numbered 566 million in 1995 and that was an increase
of 5% over the previous year. Receipts from international tourism worldwide
(excluding expenditure on international transport) rose to US$ 393 billion in 1995,
an increase of over 15%. Out of the total international arrivals, South Asia contributed
only 3.9 million with receipts (excluding international travel) US$ 2.4 billion (Latham,
1998; Hjalager, 1998). Tourism generates not only foreign exchange for the country
but it also provides plenty of opportunities for local employment. However, looking
at the world figures regarding the tourists inflow and resultant earnings, it seems
that there is yet a lot to be done to improve the situation of the present state of
tourism development in the areas full of potential for further sustainable tourism
development in India. Out of the total earnings from tourism at the global level,
India earned US$ 2.27 billion in 1994 and US$ 2.75 billion in 1995 (provisional)
and that comes at 0.71% and 0.74% respectively as India�s share in world tourism
(Anonymous, 1996-97). Regarding the total foreign tourists, India could attract
only 1.89 million (0.36%) in 1994 and 2.12 million (0.37% provisional) in 1995
(Anonymous, 1996-97).

Studies to tackle Municipal Waste are many but there are very few studies so
far regarding hotel waste and its management. Waste generation and segregation
under waste studies either in tourist locations or municipal locations of towns, are
important. These aspects of waste, unless studied adequately, could not be helpful
in assessing an impact on either the workers directly attached with the CTD of
waste or the surrounding local population. A similar study of Danish workers
indicated a 50% higher prevalence of occupational disease in municipal solid waste
(MSW) workers than in the general Danish workforce. Gastrointestinal disease
was 2.0 times more, infectious disease was 6.0 times more, and allergic respiratory
disease was 2.6 times more prevalent in reported data from municipal workers
(Poulsen et al., 1995; An et al., 1999). Similarly, an untreated waste impact on the
surrounding floating population, native population and others would be more. The
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more the waste is generatd in a particular environment, the fewer would be the
tourists coming in the future. As the waste pollution load increases, the requirement
for more infrastructure will be needed which is generally very little with the
concerned managing authorities.

Looking from a global perspective, the per capita waste generation is 2.7 kg/
day in Canada and 2.6 kg/day in Switzerland. Of the total solid waste generation in
Canada, 50% (12,675,000 tonnes/year) is of MSW (Ravindra and Tripathi, 1997).
Waste generation per capita in USA increased from 1.21 kg/day (2.68 lb) to 1.96
(4.34 lb) kg/day. Of the total waste in USA, 56.9% is disposed of in landfill sites,
27% is recovered, and 16.1% is incinerated (US Environmental Protection Agency
(USEPA), 1998). A study of the fourth most populous state of USA�Florida�
generated 18.2 million tonnes of MSW (excluding construction and demolition
waste) in 1996 (Florida Department of Environmental Protection, 1998). The per
capita waste generation rate was 3.14 kg (6.95 lb), 60% higher than the US average
(Florida Department of Environmental Protection, 1998). France (0.9-2.5 kg/capita/
day) and U.K. (0.9) follow Canada and Switzerland regarding waste generation
(Ravindra and Tripathi, 1997).

Visitors generated 16,000 tonnes (1986) and 29,000 tonnes (1990) of solid
waste in Pattaya (Thailand). The practice is one  of open dumping there. In 1992,
marine pollution was the major cause of Pattaya�s declining tourism industry (Genot,
1997). In Anhui Province of Mount Huangshan a scenic area of China, more than
10,000 visitors a day in the peak period visited where more than 10,000 tonnes of
refuse and 3,000 tonnes of excrement accumulated and which was very difficult
to dispose in a short time (Genot, 1997). The population of Accra generates
approximately 750 tonnes of refuse per day and the per capita generation is 0.5 kg
a day (Armah, 1994). The daily generation of solid waste in the metropolis is
expected to increase by 3.7% annually (Asomani-Boateng and Haight, 1998).
Restaurants and markets from the city generated 60,000 m3 of organic waste each
year (Lardinois and van de Klundert, 1993).

On an average, the per capita waste generation in India is 0.5 kg a day. In
India, Chennai recorded the highest per capita waste generation, i.e., 0.675 kg/
capita/day. Based on per capita in a day, this generation was followed by Kanpur
(0.640), Lucknow (0.623), and Surat (0.600) (Anonymous, 1997). Waste generation
per capita in Indian metro cities in an ascending order showed Nagpur 0.273,
Pune 0.312, Indore 0.321, Hyderabad 0.382, and Calcutta 0.383 kg/day
(Anonymous, 1997). However, in the Indian Himalayas in and around the Valley of
Flowers, waste generation was noted to be 0.253 kg/capita/day (Kuniyal et al.,
1997; Kuniyal et al., 1998; Kuniyal and Jain, 1999; Kuniyal et al., 1999b).

The present twin tourist towns�Kullu and Manali�in the Kullu valley are
getting pressurized continuously day by day. This centralised tourism development
in very few pockets throughout the valley (80 km long and 0.5-2.5 km wide) has
much waste pollution without adequate infrastructure to tackle the problem. Some
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of the important studies in the past proposed an alternative model for the expansion
of new resorts, with the basic aim of reconciling the environmental impact with
the tourism development (Priestley and Mundet, 1998). In addition, this approach
needs to be tested in different towns from a sustainable point of view. Keeping in
view the ecological sensitivities and delicacies of the surrounding environment,
this waste generation is higher than the waste generated in Indian metro cities,
located mostly in the plains.

RESEARCH METHODOLOGY

Waste management in hotels is not a difficult task but definitely a challenging task
for hoteliers where there is a lack of awareness regarding the continuous worsening
pollution loads which have arisen due to increasing tourists and the mismanagement
of waste. Hotels are the immediate sources of waste generation in the tourist spots
where tourists could be considered the major polluters. An idea to study waste
generation at a hotel level rather than at a municipal level, seems to be more rational.
This approach facilitates waste handling, reduction and treatment at its source,
which later reduces the load on the centralized mechanism of MSW CTD. Since
hotels represent large number of point sources in waste generation in tourist spots,
it was considered to analyse separately hotel waste in a better way although this
waste later became a part of the MSW when it was thrown into city bins or open
places without bins.

To assess the tourist industry�s importance from increasing tourist numbers
and demands for infrastructural services for the future at national as well as the
state level, tourists� data was collected and compared from 1972 to 1990-91 from
secondary sources to know the inflow of tourists in the state within which the
present study region falls.

With similar views, under the present case, four hotels, two from star
equivalents (Silver Moon, Kullu; Manali Resort, Manali) and two from non-stars
(Naman, Kullu; Zarim, Manali) from two tourist spots were selected for a detailed
hotel waste analysis. Accommodation availability in selected hotels, occupancy at
the time of sampling, employees in respective hotels and waste generation per
tourist formed the background information obtained primarily to cover almost all
of the possible facets of the study. The overall waste generation within the municipal
town limit for Kullu and Manali was estimated separately. More importantly, the
hotel contribution in total municipal waste generation in respective towns was also
estimated that would inevitably outline the role of hotels in waste generation and
the level of urgency to manage waste at the hotel level.

Waste studies and other surveys were conducted in these selected four hotels
during December 1996 and November 1997, in Manali and Kullu respectively. The
hoteliers were asked to keep their waste separately generated on a 24 h daily basis.
The sample hours for waste keeping varied from 24 h to 72 h. Waste from kitchen
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and rooms was requested to be kept separate. These sample hours again varied
from one spot to another, depending on the capacity of containers with the hoteliers,
on a daily basis. However, there was no hotelier who agreed to keep the waste for
sampling more than 24 h at a time. So all the characterisation was done on a daily
basis. To keep the hotel waste for a long time within the hotel grounds would be a
means of inviting again foul smells, flies and mosquitoes that might cause the
plague, malaria or invite other diseases to the tourists as well as to their staff.
Therefore, hoteliers hardly agreed to keep the waste for long. Waste generated
during specified hours was not allowed to be mixed with other old or other waste
sources, other than hotels, from an analysis  point of view. A comparison of room
waste and kitchen waste in hotels was also made possible through weighing,
segregating and chemically analyzing the waste.

The sampled waste for a 24 h duration was manually separated into different
compositions. Based on the decomposing period of waste compositions and waste
management, the sampled waste was broadly grouped into three types, viz., RBW,
BW and NBW. Data from each of the categories of waste was recorded to have its
relative share among others. RBW compositions such as food, vegetable rinds and
peels of fruits and others decompose speedily, whereas biodegradable compositions
such as paper, cloth and rags take relatively a little more time in decomposition.
Nevertheless, NBW could hardly decompose in nature, so this composition group
required a separate handling in the waste  management plan.

Looking for small but practical solutions of solid waste in the hotels, two
ways were thought mainly effective. Firstly, the waste is to be minimized at the
source of its origin (i.e., hotels) by way of following proper food planning practices
and segregation. Secondly, one has to follow biocomposting, vermicomposting,
reuse, recycling and aesthetic uses depending on the amount of biological or non-
biological waste.

TOURISTS� INFLUX: A STATE SCENARIO

Tourists, as a floating population in the selected study region, were estimated
tentatively around 2.57 and 11.4 lakh persons (1 lakh = 100 thousand) during the
peak months (June-July) at Kullu and Manali respectively (Anonymous, 1993-94;
Kuniyal et al., 1999a). As far as the Himachal State is concerned, there is a
tremendous increase recently in the tourist inflow to the state. Estimating 1972 as
a base year, there was a multifold increase of about 490% in the total inflow of
domestic tourists during 1990�91. The figures of tourists� arrival after five years
from 1990�91 to 1994�95, and the total domestic tourists showed that those who
visited Himachal State were 15.64 million. Foreign tourists were as many as 0.48
million (25.40%) out of the total international tourists who visited the country in
1994 (Anonymous, 1996). Regarding foreign tourist inflow, their number increased
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tremendously from 2200 (1972�73) to 6023 (1980�81) and 6708 within ten years
(i.e., 1990�91) in the state.

While assessing tourism�s contribution to the revenue in the state, the total
revenue from important heads came out around Rs. 6158 lakh (1 US$ = Rs. 46) in
1972�73 and Rs. 80,663 lakh in 1990�91 (Kumar, 1996). The tourism industry
earned Rs. 30 lakh in 1988�89, Rs. 18 lakh in 1989-90 and Rs. 23 lakh in 1990�91
which was Rs. 16 lakh in 1972-73. However, it is also true that revenue generated
from tourism development could not keep a matching pace with economical earnings
in later stages.

HOTELS AND OCCUPANCY

Accommodation availability in star equivalent hotels was mostly with double beds.
Somewhere, family suites were also noticeable particularly in star hotels. Whereas
in non-stars, bed availability per room is the same, there remains a scarcity of
family suites and dormitories in the hotels throughout the region. Occupancy in
hotels during the sampling was 48% in star equivalent and slightly lower from this
figure (40%) in non-star hotels (Table 1). Except in the peak months during a year,
accommodation in the Kullu-Manali valley was hardly occupied by tourists evenly,
in every season. About 45% tourists in summer and 33% in autumn from the total
annual inflow visited Kullu and Manali respectively. It is a matter of great concern
that only about two-fifths of the beds of hotels in the KMC throughout the year are
occupied by tourists. There is not a similar pace with the growth of hotel
construction and tourist inflow. Tourist inflow is however further governed by
seasons due to the lack of there being very little recreational facilities for tourists
available all year round. Tourists would therefore stop only one day at Kullu and
not beyond three days at Manali.

Table 1: Accommodation and occupancy availability during sampling

Hotel Beds Rooms Tourists Staff

Silver Moona 12 6 3 9
Manali Resortb 98 39 50 45
Namana 48 24 8 10
Zarimb 62 27 36 26

a6th November 1997.
b20th December 1996.

TOURISTS AND WASTE GENERATION

Waste generation per tourist came out at 0.203 kg/day in star equivalent hotels. In
case of non-stars, these figures went slightly up to 0.215 kg/day. Firstly, this



8 Jagdish C. Kuniyal

slight variation could not be an issue of debate but when per tourist waste generation
is concerned, it is calculated at the minimum scale. Most of the waste in the hotels
is primarily swept and collected by hotel employees despite the waste fixed for
sampling. So some waste worth including in the sampling might be left without
estimation. This would again depend on the sincerity of the deputed employees for
sampling the collection from one hotel to another. Therefore, the waste collected
for sampling could be treated as a medium level figure to denote waste generation
per capita. Secondly, in calculating waste generation, all hotel employees have
been included as if taking their meals twice from the respective hotels. Nevertheless,
sometimes, some employees went out without taking meals and sometimes they
avoided meals at night. This again all depended on the timing of their duty in the
hotels. So, there might be some chance of fluctuations in the per capita waste
generation for being its larger tendency towards the higher side. Employees eating
one meal only in most of the hotels is a common feature, so that waste generation
increases per capita in the difference between non-stars and stars comes low.
According to this calculation, waste generation reached 0.272 kg/capita in stars
and 0.278 kg/capita in non-stars. However, the gap from hotel to hotel remained
high from 0.110 kg/capita (Zarim) to 0.910 kg/capita (Naman). The difference in
per capita generation is larger in non-stars than star ones. Keeping in view this
possibility of waste generation, it is not an exaggeration to say that this generation
is definitely high due to the ecological sensitivities and delicacies of the present
location of the study sites.

HOTELS AND WASTE GENERATION

Solid waste generation sources are similar at both the locations but their contribution
differs considerably from one source to another. Manali is supposed to be a spot
of relatively more valuation than Kullu from a tourism activity�s point of view.
Therefore, hotels here seemed to be the major contributor in overall waste
generation. Of the total waste generation, about 66% waste came from hotels at
Manali, whereas at Kullu it is nearly 22% (Table 2). Kullu has more local residents
compared with Manali, so the waste generation in the Kullu town is governed
more by local population than by tourists.

The next important thing in hotel waste is to compare overall waste coming
from non-stars to stars. Since the majority of the hotels belonged to non-stars,
their role in generating waste is greater than star ones at both the tourist spots. The
waste left behind by municipal authorities, due to the absence of accessibility
within towns in hilly terrain and insufficient infrastructure to handle the waste, is
between about 73% to 80% at Manali and Kullu respectively.

One of the most disastrous things in waste disposal is that hospital waste is
treated as common MSW. Hospital waste needs a separate handling and treatment.
This phenomenon might have far reaching effects on the guests and hosts in the
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due course of time. Disposal of hospital waste with municipality waste is completely
unwise, risky and hazardous to the communities attached to the region. Waste
coming from hospitals could hardly reach up to 0.5% at both of the locations.
However, this may have multiplying adverse impacts if not treated separately and
scientifically.

HOTELS AND WASTE STREAMS

The overall patterns of waste coming from hotels also need to be focussed on the
relative share of waste generation from kitchen and rooms. It is also a well-known
fact that waste would be generated more in the kitchen than in rooms but without
having any statistics so far. It becomes difficult to materialise the programmes at
a planning level in the absence of this data. Restaurants produced 2.13 and 2.64
times higher waste compared with rooms in non-stars and star hotels respectively
in KMC (Table 3). If a comparison is made hotel type-wise regarding kitchen and
room waste generation, star hotels generated 1.24 times more waste than non-
stars (Fig. 1). So two important things came out from these results. Firstly, all
restaurants are producing more than twice the waste compared with rooms.
Secondly, restaurants in star equivalent hotels supersede kitchen waste in non-
stars. However, the food planning and waste management at restaurant level, in
both categories of hotels, need to be sorted out seriously to minimise waste at its
immediate source of generation.

WASTE CHARACTERISATION AND COMMODITIES

Waste characterisation is the process through which one could understand easily
the different waste compositions present in a particular amount of waste. Solid
waste composition can vary substantially with location and time, depending on
many factors including socio-economic and climatic conditions, waste collection

Table 2: MSW generation (MT day�1) sources (after Kuniyal et al., 1999)

Source Kullu Manali

Hotel accommodation 12.12 (21.64)a 19.85 (66.17)
Ordinary cum deluxe 12.07 (21.55) 18.51 (61.70)
Star 0.85 (0.89) 1.34 (4.47)
Residential colonies 43.70 (78.04) 7.83 (26.10)
Hospitals 0.09 (0.16) 0.11 (0.37)
Others 0.09 (0.16) 2.21 (7.36)
Total SW generation 56.00 (100) 30.00 (100)
SW collection in summer 11.00 (19.64) 8.00 (26.67)
SW without disposal 45.00 (80.36) 22.00 (73.33)

aValues in parentheses are in percentage.
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and disposal methods, and sampling and sorting procedures (Tchobanoglous et
al., 1993; El-Fadel, 1999).

Readily Biodegradable Waste

Waste characterisation from hotels at Manali and Kullu showed that RBW was
around 55% and 64% respectively (Fig. 2). Food and fruit waste followed vegetables
among RBW compositions. RBW compositions such as vegetables and fruits
followed food. The majority of the waste is readily decomposing at both the spots.
Vegetable and food waste stands first among other RBW amounts. More precisely,
it concludes that waste relating to restaurants dominated over other food and allied
wastes. This means that there are some lacunae (gaps in managerial thinking) of
food at the planning level in hotel restaurants and on an estimation of the number
of tourists.

Table 3: Solid waste generation from hotels from two waste streams (kg/day)

Hotel Kitchen (K) Room (R) Total K/R waste ratio

Silver Moon 2.06 0.46 2.52 4.48
Manali Resort 13.73 5.51 19.24 2.49
Naman 7.84 3.99 11.83 1.96
Zarim 3.87 1.51 5.38 2.56

Figure 1. Waste generation from major waste streams in hotels.
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Biodegradable Waste

The BW compositions under characterisation were mainly paper and rags/cloths.
The packaging materials, newspapers, writing papers, napkins and others were
the major wastepaper compositions. These papers are of a biodegradable nature,
although managing them is also a difficult task as they usually are blown from one
place to another during winds and appear scenically uglier in nature. The overall
share of paper among other waste came about 14 and 24% at Kullu and Manali
respectively. This difference of 10% at both these locations indicated that a lot of
paper is used in the hotels of these areas dominated largely with the tourism culture
at places such at Manali. The next BW compositions were mostly rags/cloths
particularly for fastening commodities supplied in bulk with wholesale prices to
hotels. However, their waste quantity was very little (Table 4).

Paper
Paper is a waste that could either be decomposed or recycled. Nevertheless, the
problem enhances when no waste management technique is in practice in the
region from a natural resource conservation point of view. On an average, star
equivalent hotels produce more paper waste than non-stars. This variation in these
hotels regarding paper generation is varied from 0.63 kg/day (Zarim) to 4.95
kg/day (Manali Resort; Table 5). The major streams of paper generation were
noted from rooms.
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Figure 2. Broad waste categories from a management point of views.
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